Induction of muscle glutamine synthetase gene expression during endotoxemia is adrenal gland dependent.
Skeletal muscle plays a crucial role in maintaining nitrogen homeostasis during health and critical illness by exporting glutamine, the most abundant amino acid in the blood. We hypothesized that induction of glutamine synthetase (GS) expression, the principal enzyme of de novo glutamine biosynthesis, in skeletal muscle after endotoxin administration was adrenal gland dependent. We studied the expression of GS in normal and adrenalectomized rats after intraperitoneal administration of Escherichia coli lipopolysaccharide (LPS). Treatment of normal rats with LPS resulted in a marked increase in GS mRNA that was dose and time dependent, and preceded the increase in GS protein and specific activity. The increase in muscle GS mRNA observed in normal rats in response to LPS was abrogated in adrenalectomized rats at 3 h after high dose LPS treatment and markedly attenuated at 5.5 h after low dose LPS treatment. These and other studies implicate glucocorticoid hormones as a key, but not exclusive, regulator of skeletal muscle GS expression after a catabolic insult.